Introduction
The oral cavity contains some of the most varied and vast flora in the entire human body and it is the main entrance for 2 systems vital to human function and physiology, the gastrointestinal and respiratory system [1] . The human mouth is home to millions of microorganisms, most of them harmless. Under certain conditions, however, some can cause oral infections such as tooth decay or gum disease [2] . Also, the oral cavity may act as a reservoir for several pathogens related to systemic infections [3, 4] .
Most oral infections originate from the teeth or the gums: the teeth because they are decayed or partly impacted (trapped) from the gum. Food can get caught from areas where a tooth is partially impacted, i.e. partly erupted and partly under the surface, and this can cause an infection to develop. An abscess arising around a partly erupted wisdom tooth can be very serious-from very rare cases the infection can spread down through the neck and into the chest causing a potentially fatal condition. Gum (periodontal) infections occur both when the gums have receded and deep pockets have developed around the teeth, allowing bacteria to grow, or if an abscess has formed [5] . The frequency of different oral infections are varies in communities worldwide effected by host, behaviors, nutrigonal, social factors [1, 4] . Infections can be caused by bacteria, viruses or fungi. Bacterial infections can arise if a patient is run down or from a weakened state, either because their immune system is from a compromised state (e.g. due to chronic illness), diabetic, on steroids or on antibiotics for a long time. Fungal infections, such as candidiasis (oral thrush) can also arise from long term antibiotic use [2] . In addition to bacterial organisms; oral microorganisms can include fungal, protozoal and viral species.
The bacteria include hundreds of types of organisms of which only "22 predominant ones have been identified [1, 6] . The microenvironment of the oral cavity changes with the age of the patient, the eruption or loss of teeth and the appearance of disease states (e.g., caries, periodontal disease). Systemic changes such as pregnancy or drug intake also alter the number and proportion of flora. These changes are due to alterations in the flow and composition of salivary fluid and in the levels and activity of defense components (e.g., immunoglobulins and cytokines) in the saliva [1, 7] .
The aims of this study were to determine the frequency of clinical diagnosis of oral infections and to identify the bacterial and fungal causative agents and their frequency in patients attended the dental clinics for different oral infections at Al-Gumhouri Teaching Hospital in Sana'a city-Yemen.
Patients, Materials and Methods

Patients
This study included 296 patients with different bacterial and fungal oral infection of whom 153 were males and 143 were females. Their age ranged from 5 to 65 years old, with a mean age of 36.2 years old. All enrolled patients attended the dental clinic for different oral infections at Al-Gumhouri Teaching Hospital in Sana'a city-Yemen during a period of about one year, starting in December 2011 and ending in November 2012.
Study design
This study was a case-finding study.
Study area
The area of study was Sana'a city-Yemen.
Cases definition
All patients enrolled in this study, which had a chief complaint of different oral infections and admitted to the dental clinics of AlGumhouri Teaching Hospital in Sana'a city-Yemen during a period of about one year, starting in December 2011 and ending in November 2012.
Data collection and processing
A questionnaire for each patient was filled with the patient's personal and clinical data. This included the age, gender, occupation and the relevant clinical information regarding the bacterial and fungal oral infections. At initial enrollment in the hospital, cultures were obtained from oral infection sites in order to isolate the different bacterial and fungal causative agents.
Microbiological methods
One of the two sterile Dacron swabs collected from the studied patients was used for direct microscopic examination by using Gram's stain for detection of Vincent's organisms (Spirochetes' and Fusobacteria) which were seen as Gram-negative long, spindle shaped and trapping (fusiform) rods with rounded ends on one hand, and the other causative microorganisms which were seen as ordinary Gram-positive cocci and budding yeast cells together with Gram-negative pleomorphic rods on the other hand.
The other collected swab was either inoculated into a transport medium (to be cultured later) or directly cultured onto a suitable selected culture medium. In addition, C. albicans was culture into Sabouraud's dextrose agar plate, then incubated aerobically at 35-37° C for 24-48 hours. After that all isolates were processed for identified and typing using cultural standard techniques with some modification according to Forbes et al, 2007 .
Data analysis
The clinical and personal data in addition to the results of culture of the specimens were entered into a questionnaire and analyzed by the Epi Info, Version 6. The significance of difference in proportion was analyzed by Pearson Chi-square (χ 2 ) which is Greater than 3.84 and probability value (p) is less than 0.05 was considered statistically significant.
Results
The positive culture rate was 73.3% and 26.7% of the specimens were negative (Table 1) . A 180 (67.4%) were Gram-Positive bacteria, 71 (26.6%) were Gram-Negative bacteria and 16 (6.0%) were C. albicans. The most frequent microorganism isolated was Staph. aureus (115 isolates), followed by Bacteroides spp (71 isolates) and Strept. pyogens (38 isolates) with percentages of 43.1%, 26.6% and 14.2% respectively. Staph. epidermidis and Strept. mutans showed a low prevalence rate with 6% and 4.1% respectively. C. albicans rate was 6% only (Table 2) . When we considered, the clinical diagnosis of oral infections, dental abscess was the most predominant episode (61 cases), followed by periodontal abscess (57 cases), gingivitis (52 cases), and periodentitis (49 cases). However dental caries, pulpitis and oral thrush were slightly occur (30, 25 and 22 cases respectively). In addition, there were no significant variations in these episodes between male and female patients (Table 3) . Table 4 shows the number and percentage of oral infection clinical diagnosis in respect with age of patients. Dental abscess occurrence was increasing with increasing age in which the highest rate (25.6%) occurred in the oldest age group (>45 years) versa the lowest (13.8%) was in children under 16 years old. Also, periodontal abscess occurrence was increasing with increasing age in which the highest rate (26.7%) occurred in the oldest age group (>45 years) vice versa the lowest (5.5%) was in children under 16 years old. Gingivitis was more frequently occurred in 26-35 years old patients, and periodentitis was more common in younger adults (16-25 years) with rate equal to 23.2% and children under 16 years old (22.2%), while in older age group not exceed 13%. Dental caries was predominant in children under 16 years old (41.7%), followed by young adult age group (16-25 years) with rate equal to 14.3%.
Pulpitis was very common in age group36-45 years (22%). Finally, oral thrush was common in older age groups in which 15.5% of our patients in age group older than 45 years have oral thrush (Table 4) .
Staphylococcus aureus was the most causative agents of dental abscess (60.7%), periodontal abscess (63.1%), periodentitis (53%), and in pulpitis (40%) ( Table 5) . Bacteroides species was the most causative agents of gingivitis (46.2%) and in pulpitis (80%) while low occurrence of Bacteroides species found in dental abscess (16.4%), periodontal abscess (12.3%), and periodentitis (20.4%). Strept. mutans were isolated from 11 patients of dental carries. C. albicans were isolated from 16 out of 22 oral thrush patients (72.7%); while 27.3% were negative culture for C. albicans (Table  5) . 
Discussion
Dental caries and periodontal diseases have historically been considered as the most important global oral health burdens. The distribution and severity of oral diseases vary in different parts of the world and within the same country or region [8] . To our knowledge, this is one of the first studies conducted in Yemen to determine the frequency of the most common different bacterial and fungal oral infections and the microbial etiology of these disorders.
In our study dental caries was 10.1% from the total of patients attending our dental clinic, this rate is lower than that reported elsewhere in which dental caries is the most recognized predominant episode [4] . The low rate of dental caries in Yemen might be explained by that Yemeni patients generally will not search for treatment until dental caries complication occurred as dental abscesses etc. Also, it related to the access to the service in which in many developing countries, access to oral health services is limited and teeth are often left untreated or are extracted because of pain or discomfort [9, 10] .
In our study the prevalence of dental caries was high in the age group less than 16 years (41.7%) (Table 4), this result was roughly similar to that previously reported in Yemen (49.5%) [11] , USA (44%) [12] and France (50%) [13] in children under 16 years old. However, our dental caries rate among children was higher than that documented in the US in recent report (16 to 29%) [14] , 2000) and Japan (20.7%) [15] . The high rate of dental caries in children in developing countries including Yemen can be as a result of growing consumption of sugars and inadequate exposure to fluorides [8] .
In the present study, the total prevalence of periodentitis was 16.6%, lower than the 30% reported from the USA [16] . In addition, in our study, the highest prevalence of periodontitis was in the age group 16-25 years old (23.2%), this result was higher than that reported in the USA in which it ranged from 5-15% in roughly the same age group [16] . The variation of periodontitis in different community could be attributed to genetic predisposition, socialcultural-behavioral differences (e.g. smoking, oral hygiene and access to treatment) and nuterional factors [15] [16] [17] .
In the present study, the prevalence of gingivitis among patients attending dental clinics was 17.6%; this result was similar to that elsewhere [18, 19] . In this study, the total prevalence of dental abscess was 20.6%, this result was slightly lower than that reported elsewhere in which the rates are ranged from 30% to 35% [20, 21] . The dental abscess rate increase with age increasing in our study in which the highest rate was occurred in group 36-45 years old (25.6%), similar observation was noticed in USA [22] .
In the present study, the oral thrush rate was 7.4%; this result was slightly lower than that reported in Tanzania (12%) and in Taiwan (12.9%) [23] . The higher rate in Tanzania (12%) [24] and in Taiwan (12.9%) comparing with low rate of our study, due to that these studies include HIV patients and due to that oral thrush diagnostic criteria in our study is a positive culture for Candida albicans.
In the present study, Gram-Positive bacteria were isolated more frequently than Gram-Negative bacteria as a cause of oral bacterial infection with a percentage of 67.4% versus 26.6% (Table 2) . This result agreed with a study in Spain with a percentage of 68% and 30% for Gram-Positive bacteria and Gram-Negative bacteria respectively [20] . In addition, Staph. aureus was the predominant bacteria isolated in our study in which it counts 43.1% of total isolated micro-organisms ( Table 2 ). The high frequency of Staph. aureus in mouth infections can be explained by the fact that Staph. aureus often colonizes the mucous membrane of nose, where it can cause endogenous oral cavity infections [25] and the virulence of Staphylococcus aureus by producing various enzymes such as coagulase which clots plasma and coats the bacterial cell to probably prevent phagocytosis. Hyaluronidase breaks down hyaluronic acid and helps in spreading of Staph. aureus [26] .
Regarding the dental abscess in our study, the prevalence of Gram-Positive bacteria was 70.5%, this result was lower than that documented in Brazil that counted for 96.6% of patients [27] . Moreover, the prevalence of Bacteroides spp isolates was 16.4%; this result was lower than that documented in Brazil with 26.7% [27] .
This study results indicate that the macrobiotic of root canals with periapical abscesses have polymicrobial characteristics and are predominated by Gram-Positive cocci. van Winkelhoff has already described the difficulties in isolating these bacterial species through the use of culture methods [28] . Moreover, Dymock et al. [29] and Baumgartner et al. [30] had reported that the different populations have correspondingly different compositions of microbiota or it may be that these species consist of both culturable and non-culturable biotype. Regarding gingivitis the prevalence of Staph. aureus was 11.5%; this result was consistent to that reported by Kondell et al [31] which was 11%. Regarding periodontitis, Strept. pyogenes and Staph. aureus isolates represented 73.5% and 53.1% respectively, these results were lower than that reported in Brazil (80%) and (82%) respectively [32] . These two pathogenic bacteria were predominant at the periodontal sites of periodontitis patients. However, the prevalence of Bacteroides spp isolates was 20.4%, this result was lower than that documented by Moore et al [33] which it was 50%, but higher than that reported by Rodenburg et al [34] which it was 8%. These bacterial species are frequently found in periodontal sites of patients with gingivitis and periodotitis [17, 35] .
Dental caries is widely recognized as an infectious disease induced by diet. The main players in the aetiology of the disease are; a) cariogenic bacteria, b) fermentable carbohydrates, c) a susceptible tooth and host and d) time. However, in young children bacterial flora and host defense systems are in the process of being developed, tooth surfaces are newly erupted and may show hypoplastic defects, and their parents must negotiate the dietary transition through breast/bottle feeding, first solids and childhood tastes. Thus, it is thought that there may be unique risk factors for caries in infants and young children [8, 36] .
The evidence suggests that children are most likely to develop caries if Strept. mutans is acquired at an early age, although this may be partly compensated by other factors such as good oral hygiene and a non-cariogenic diet. In our study 30 patients were suffering from dental caries, Strept. mutans were isolated from 11 patients (36.7%) this result was lower than that documented in Poland with 49.3% positive culture for Strept. mutans [37] . Regarding the oral thrush, C. albicans was the most frequent isolated yeast (72.7%); this result was higher than that reported in Iran (22.4%) [37] .
The variation in the results may be due to differences in sampling techniques, sample sites and subject selection [38] . The cultures which showed no growth in this study were 26.7%, but other cultivation studies found that around 50% of the oral microorganisms do not grow on conventional artificial culture media in the laboratory due to that various viruses as well as certain non-cultivated bacteria seem to play an important role in the pathogenesis of human oral infections [39] [40] [41] .
Conclusion
Under the limitation of this study it was conclude that, the present study has provided useful information about the prevalence of bacterial and fungal oral infections; including dental abscesses, periodontal abscesses, gingivitis, periodentitis, dental caries, pulpitis and oral thrush among patients attending dental clinics in Sana'a city-Yemen. The prevalence of dental abscesses in oral infections was more common among the total studied patients. S. aureus was the most common bacterial isolate among the bacterial oral infections. Bacteroides spp was positive in more than quarter of the total isolated microorganisms and Strept. mutans occurred in high frequency in dental caries patients.
